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curves was obtained from the same gage in each case even though values
for the two gages were approximately the same. A composite plot was
also prepared comparing the different U-shaped picket configurations and
is presented in fig. 33.

Summary of results

77. The test results shown in fig. 33 can be summarized as
follows:

a. Normal hat versus inverted hat picket. A picket used
with its closed flange up will carry slightly more load
than one oriented closed flange down. In addition, the
normal hat orientation (closed flange up) is more prac-
tical for use in the field since the brim flange prevents
it from rolling over.

b. Double hat beam. The double hat beam fabricated with the
wire slots at opposite ends is approximately 25 percent
stronger than the beam with slots on the same end, four
times stronger than a simple picket, and only slightly
stronger than the box beam.

¢c. Box beam. A box beam fabricated with wire slots at op-
posite ends is slightly stronger than one with wire slots
on the same end and is approximately four times stronger
than a single picket beam.

M8A1 Landing Mat Tests

78. The landing mat panels are manufactured under Federal Speci-
fication QQ-S-00640. Each panel weighs 144 1b and has nominal dimen-
sions of 1 £t 7.50 in. wide by 11 ft 9.75 in. long with an overall
~thickness of 1.125 in. Thickness of the steel sheets is 0.125 in. A
detailed design drawing of the landing mat is presented in fig. 34.

Test panels

79. Flexural tests were conducted on three normally oriented
panels and three inverted panels. The top of an MBAL mat panel contains
the widest corrugations. The test panels were cut off 8 in. at each end
so they would fit inside the test device.

Tegt procedures

80. The test panels were centered under the two hydraulic jacks
of the test device, and load was gradually applied until the maximum
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jack stroke of 8 in. was obtained. The unsupported span for all six
tests was 115 in. Fig. 35 shows a typical pretest arrangement.

Pregsentation of results

8l. Load-deflection curves of the mat samples tested are pre-
sented in fig. 36. Load cell information for the curves was obtained
from the same gage in each case even though values for the two gages
were approximately the same. A summary plot that compares the two land-
ing mat configurations is presented in fig. 37.

Summary of results

82, Fig. 37 shows that the moment capacity of an MBAL landing mat
panel is increased by approximately 4 percent if the wide corrugations
are loaded in tension. The difference should be considered and, if
practical, the wide corrugations of the mat should be placed down when

the mat is used as a roof element.

Analysis of the Sandbag Support Capacity of
U-Shaped Picket Roofs

Computation of load capacity

83. In order to determine the number of layers of sandbags that
a roof constructed of U-shaped pickets would support, the ultimate load
capacity Pu for each picket configuration was determined from fig. 33.
By equating the maximum moment of a uniformly loaded, simply supported
beam to the maximum moment in the test pickets, the equivalent uniform
load Weq was determined for unsupported spans. ranging from 3 to 7 ft

using the expression:

(a)(8)e, (
W = ———— 1)
eq LE
where
weq = equivalent uniform load, 1b/ft
d = distance from support to load point of beam (1.83 ft)
Pu = ultimate load capacity, lb
L = span length, ft

8. Values for the ultimate and the computed equivalent loads are
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Typical landing mat test setup

Fig. 35.
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given in table 1 for each picket configuration. A 1.5 safety factor was
applied to the loads, and the adjusted loads are also shown in the table.

85. Next, the uniform load due to a single layer of sandbags was
computed. In computing these values, it was assumed that sandbags were
placed transverse to the span of the U-shaped pickets. This means that
an 8.4-in.-wide by L4.5-in.-thick by 16-in.-long sandbag will bear on ap-
proximately 5, 3, and 2 beams for pickets spaced on 3-, 6-, and 9-in.
centers, respectively. It was further assumed that the sandbags were
filled with a sandy clay material weighing 130 pcf, producing a sandbag
weight of 45 1b.

86. The load produced on each U-shaped picket due to one layer of

sandbags was determined using the following expression:

w
W = K; (b)(12) (2)
where
W, = picket roof load, 1b/ft

1

weight of one sandbag (45 1b)

bearing area under one sandbag, in.2

oo =

i

width of one picket in contact with sandbag (0.87 in. for
normal picket; 1.31k in. for inverted picket)

To find Ab in equation 2:

A= @0)w,) (3)
where
= number of pickets supporting sandbags
b = width of one picket in contact with sandbag, in.
W, = width of one sandbag (8.4 in.)

87. It is now possible to determine the total layers of sandbags
that a given picket beam roof will support by dividing the value for
the load caused by a single sandbag st into the adjusted equivalent
loads shown in table 1. 7Plots have been prepared showing the results of

this computation and are presented in fig. 38. Tt would be necessary to
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span the beams on 6- and 9-in. centers with plywood in order to support

the sandbag cover.

Fabrication of
U-shaped picket beams

88. Double hat beam. Two U-shaped pickets can be joined together

to form a double hat beam by welding or using bolt fasteners. If weld-
ing is preferred, 3/16-in. fillet welds 1 in. long should be spaced on
6-in. centers along both outer surfaces of the closed flange joint. For
bolting, 1/4-in.-diam bolts should be placed on 6-in. centers, or 3/8-in.
bolts on 12-in. centers may be preferred. The bolting procedure will
allow the beam to safely carry 8 layers of sandbags (approximately 3 ft
of earth cover). Calculations were based on the horizontal shear de-
veloped for a 3-ft span. If welded, the beams will provide support as
shown in fig. 38.

89. Box beam. The box beam does not appear suitable for use as
a structural element for expedient structures because it will not stand
on its outer flanges without complicated support fixtures. In addition,
although the beam can be welded in a mammer similar to that used to weld

the double hat beam, it is not easily bolted together.

Analysis of the Sandbag Support Capacity of
MBAL Landing Mat Roofs

90. Calculations to determine the sandbag load capacity of M8AL
landing mat are essentially the same as those described in paragraphs
83-87 for U-shaped pickets. When computing the equivalent uniform load-
Weq using equation 1, the value for d should be 3.29 ft. Values for
the ultimate and computed equivalent loads for spans from 3 to 10 ft are
given in table 2. A safety factor of 1.5 was applied to the equivalent
loads to obtain the adjusted equivalent loads also shown in the table.
Values for the load on a landing mat beam from one layer of sandbags are
computed using equation 2 with the exception that 11.5 and 6.0 in. are
substituted for b for normal and inverted panels, respectively. The
total layers of sandbags for a variety of landing mat spans are given
in fig. 39.
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PART IV: CONCLUSIONS AND RECOMMENDATIONS

0l. Based on results of the literature reviewed and tests con-
ducted, conclusions and recommendations are presented in this section
regarding the use of nonstandard materials in the construction of for-
tifications. It was assumed that the use of a particular item as a con-
struction material did not violate any regulation or command policy.

For example, certain serviceable shipping containers (namely CONEX and
anmunition canisters) are required to be retrograded for reuse. The
comments contained herein therefore are not to be construed as endorse-
ments of the use of a given material but are instead comments deemed
necessary because of the widespread applications of the materials and

the fact that sound engineering practices were not always observed.

Returnable and Nonreturnable Shipping Items

Shipping containers
used as load-bearing walls

92. Many instances were noted where ammunition canisters, barrels
and drums, and (although not shipping containers) sandbags were used as
load-bearing walls. This practice is very unsafe and should be avoided.
Not only do these walls rapidly deteriorate due to adverse weather con-
ditions but they also very probably will collapse from the -blast ef-
fects of high-explosive shells detonating nearby. Timber or other
suitable column material is necessary to provide the necessary struc-
tural integrity to support roof and cover material.

Ammunition boxes used
to contain soil cover material

93. The use of ammunition boxes to contain cover material over a
structure roof appears to have merit. Any method that confines the soil
and outlasts a sandbag certainly improves maintenance requirements for
protective structures. Other materials to be considered would be such
items as discarded food containers, plastic or metal packaging, cans,

etc., that can be stacked. The preferred method for using the containers
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is as a wall around the perimeter of the roof to retain soill material.

CONEX container shelter

94. Tests were conducted at WES on CONEX containers used as small
personnel shelters in a nuclear environment. It was concluded that in-
verting the container would enable it to resist substantially more blast
overpressure. This procedure would not be necessary for CONEX containers
used in conventional warfare, however, as the normal roof will support
up to 20 layers of sandbags (approximately 7.5 ft of soil cover).

Recommendations for future
shipping container development

95, It is recommended that during future development of military
shipping containers such as ammunition boxes and canisters, barrels and
drums, large metal containers, etc., consideration be given to their
being used as construction elements for field fortifications., It is
apparent that these materials have been widely used in recent conflicts

and undoubtedly will be similarly used in the future.

Expedient Road and Airfield Surfacing Materials

Landing mat used as roof structure

96. If landing mat panels are used as basic structural members
for roof systems of protective structures, their clear span must be
limited. It was noted that sandbag cover material was frequently placed
on unsafe spans of MBAL mat panels. Either standard timber roof beams
or posts at midspan should have been provided for these roofs. Landing
mat panels are suitable as roofing materials provided they are used in
combination with beams and columns.

Landing mat soil bin
revetments and shelters

97. $Soil bin structures constructed of landing mat (or corrugated
metal) material were widely used for the protection of troops or their
equipment. Many of the structures were 4 ft or more thick. Tests con-
ducted at WES have shown that a l-ft-thick soil bin is sufficient to

defeat fragments from near-miss detonations (5 ft or more) of mortar,
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artillery, or rocket shells. The reduced thickness results in a sub-
stantial savings of equipment and manpower resources.

98. The soil bins should not be used to support roof systems, and
waterproofing is necessary to prevent deterioration and subsequent loss
of protection capability.

M8AL landing mat used as roof beams

99. When M8Al landing mat is used as a roof element, it is recom-
mended that the panel be inverted. Tests have shown that an inverted
panel has a greater load-carrying capacity than mat placed in a normal
orientation.

100. Although MBA1 mat placed on a L-ft span will support 17 layers
of sandbags (over 6 ft of soil cover), its capacity rapidly decreases as
the unsupported span length increases (see fig. 39). For example, at a
span of 10 ft, a maximum of only two layers of sandbags can safely be
supported. It is, therefore, recommended that M8AL landing mat not be

used as a roof beam for clear spans that exceed U4 ft.

Engineer Construction Materials

Corrugated metal pipe
(CMP) protective structures

101l. One of the most popular and widely used materials in SEA was
CMP culvert sections. The sections were used by practically every troop
unit with requirements for protective construction. The widespread ap-
plication of CMP indicates the need for a structure engineered specifi-
cally for this purpose. It is recommended that a study be made of the
drainage culvert stocked in the Army Supply System to determine its
utility for field fortifications. If needed, culverts with other sizes,
thicknesses, or corrugation depths should be stocked and possibly a
special structural element should be considered.

Corrugated metal standoff barrier

102. A common practice in SEA was the use of corrugated metals
(and other materials such as landing mat and chain link fence) erected

above or around protective structures to initiate incoming shells. It
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is recommended that these methods be investigated to determine their ef-

fectiveness before they are recommended.

U-Shaped Pickets

Load capacity of
various picket configurations

103. A single picket beam (hat section) with its closed flange up
will carry more load in bending than one oriented with its closed flange
down. A two-picket configuration assembled to form a double hat beam
fabricated with slots oriented at opposite ends is approkimately 25 per-
cent stronger than such a beam with slots at the same end and slightly
stronger than two pickets forming a box beam. Double hat and box beams
are approximately four times stronger than a single picket beam. The
normal and double hat beams are geometrically easier to use as roof
beams than the inverted hat or box beams.

Fabrication of
double hat or box beam
104. Double hat beam. Two U-shaped pickets can be assembled in

the double hat configuration by welding or bolting methods. For weld-
ing, 3/16-in. fillet welds 1 in. long should be spaced on 6-in. centers
along the outer surfaces of the closed flange joint. If bolting is de-
sired, 1/l4-in.-diam bolts on 6-in. centers or 3/8-in.-diam bolts on
12-in. centers are recommended. Although the bolted beam does not have
the load capacity of the welded beam, it will support eight layers of
sandbags (approximately 3 ft of earth cover). The welded beams will pro-
vide support as shown in fig. 38.

105. Box beam. Due to the fact that the box beam is not easily
adapted as a roof beam, bolting procedures were not developed for it.
The beam can be fabricated by using welding procedures as described for
the double hat beam and, if so, would have the same capacities.

Recommendation for fu-
ture use of U-shaped pickets

106. Consideration should be given to modifying future production
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procedures for U-shaped pickets to provide holes along their closed
flanges so that two pickets could be bolted together to form a composite
beam. Flexural tests have shown that the resulting beam makes a prac-
tical roof member and, although buckling tests were not conducted, it

may also be useful as an expedient column.
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Table 1

Ultimate, Equivalent, and Adjusted Loads for Various U-Shaped Picket Beams

Ultimate
' Picket PLoadlb Equivalent/Adjusted Load, 1b/ft, for Indicated Spans
Configuration u "~ 3 ft I £t 5 £t 6 ft 7 £t
Normal hat 260 his5/277 238/159 152/101 106/71 78/52
Inverted hat 255 L15/277 233/155 149/99 104/69 76/51
Box beam (slots 900 1464/976 824 /549 527/351 366/24L 269/179
at same end)
Box beam (slots 920 1496/997 842/561 539/359 374/249 275/183
at opposite
ends )
Double hat beam 780 1269/846 T4 /476 457/305 317/211 233/155
(slots at same
end)
Double hat beam 910 1480/987 833/555 533/355 370/247 272/181
(slots at op-

posite ends)




Table 2

Ultimate, Equivalent, and Adjusted Loads for MBAl Landing Mat Panels

Ultimate

Panel PLoadlb Equivalent/Adjusted Load, 1b/ft, for Indicated Spans
Configuration “u > ~ 3 ft Lt 5 ft 6 ft 7t 8 ft 9 ft 10 £t
Normal 1020 2983/1962  1678/1119 1073/715 T746/497  5L48/365 h19/279  331/221  268/179

Inverted 1060 3100/2067  L7uL/1163  1116/7uhk  775/517  569/379 435/290 3uWh/229  279/186
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Fort Rucker, Alabama 36360

Commandant, U, S. Army Infantry School
ATTN: Engineer Officer
Fort Benning, Georgia 31905

Commandant, U. S. Army Missile and Munitions Center and School
ATTN: Engineer Officer
Redstone Arsenal, Alabama -35809

Commander, U. S. Army Ordnance Center and School
ATTN: Engineer Officer
Aberdeen Proving Ground, Maryland 21005

Commander, Headquarters, U. S. Army Readiness Region I
ATTN: Engineer Readiness Coordinator
Fort Devens, Maryland OL433

Commander, Headquarters, U. S. Army Readiness Region II
ATTN: Engineer Readiness Coordinator

First U. S. Army /Prov

Fort Dix, New Jersey 08640

Commander Headquarters, U, S. Army Readiness Region III
ATTN: Engineer Readiness Coordinator
Fort Meade, Maryland 20755

Commander , Headquarters, U. S. Army Readiness Region IV
ATTN: -BEngineer Readiness Coordinator

-‘Atlanta Army Depot

Forest Park, Georgia 30050

Commander, Headquarters, U. S. Army Readiness Region V
ATTN: Engineer Readiness Coordinator
Fort Sheridan, Illinois 60037



Address

No. of
Copies

Army (Continued)

Commander, Headquarters, U. S. Army Readiness Region VI
ATTN: Engineer Readiness Coordinator
Fort Knox, Kentucky 40120

Commander, Headgquarters, U. S. Army Readiness Region VII
ATTN: Engineer Readiness Coordinator
Fort Sam Houston, Texas 78234

Commander , Headquarters, U. S. Army Readiness Regioﬁ VIIT
ATTN: Engineer Readiness Coordinator

Rocky Mountain Arsenal

Denver, Colorado 80201

Commander , Headguarters, U. S. Army Readiness Region IX
ATTN: Engineer Readiness Coordinator
Presidio of San Francisco, California 94129

Chief, U. S. Army Readiness Group Devens
ATTN: Engineer Team
Fort Devens, Maryland 01433

Chief, U. S. Army Readiness Group Hamilton
ATTN: ENGR Team
Fort Wadsworth, Staten Island, New York 10305

Chief, U. S. Army Readiness Group SENECA
ATIN: Engineer Team

Seneca Army Depot

Romulus, New York 1h4541

Chief, U. 8. Army Readiness Group Dix
ATTIN: Engineer Team
Fort Dix, New Jersey 08640

Chief, U. S. Army Readiness Group Indiantown
ATTN: Engineer Team

Indiantown Gap Mil Res

Indiantown Gap, Pennsylvania 17003

Chief, U. S. Army Readiness Group Oakdale
ATTN: Engineer Team
Oakdale, Pennsylvania 15071

Chief, U. S. Army Readiness Group Meade
ATTN: Engineer Team
Fort Meade, Maryland 20755



Address

No. of
Copies

Army (Continued)

Chief, U. S. Army Readiness Group Bragg
ATTN: Engineer Team
Fort Bragg, North Carolina 28307

Chief, U. S. Army Readiness Group Jackson
ATTN: Engineer Team
Fort Jackson, South Carolina 29207

Chief, U. S. Army Readiness Group Lee
ATTN: Engineer Team
Fort Lee, Virginia 23801

Chief, U, S. Army Readiness Group Redstone
ATTN: Engineer Team

Redstone Arsenal

Huntsville, Alabama 35809

Chief, U. S. Army Readiness Group Atlanta
ATTN: Engineer Team

Atlanta Army Depot

Forest Park, Georgia 30050

Chief, U. S. Army Readiness Group Patrick
ATIN: Engineer Team
Patrick AFB, Florids 32925

Chief, U, S. Army Readiness Group Buchanan
ATTN: Engineer Team
Fort Buchanan, Puerto Rico 00934

Chief, U. S. Army Readiness Group Selfridge

ATTN: Engineer Team
Selfridge ANGB
Mount Clements, Michigan 480u45

Chief, U. S. Army Readiness Group Sheridan
ATTN: Engineer Team
“Fort Sheridan, Illinois 60037

Chief, U. 8. Army Readiness Group Snelling
ATTN: Engineer Team
Fort Snelling, Minnesota 55111



Address

No. of
Copies

Army (Continued)

Chief, U. S. Army Readiness Group St. Louis
ATTN: Engineer Team

9700 Page Boulevard

St. Louis, Missouri 63132

Chief, U. S. Army Readiness Group McCoy
ATTN: Engineer Team
Camp McCoy Sparta, Wisconsin 54656

Chief, U. S. Army Readiness Group Knox
ATTN: Engineer Team
Fort Knox, Kentucky 40120

Chief, U. S. Army Readiness Group Sill
ATTN: Engineer Team/LTIC Norris
Fort Sill, Oklahoma 73504

Chief, U. S. Army Readiness Group Sam Houston

ATTN: Engineer Team/LTC Peisinger
Fort Sam Houston, Texas 78234

Chief, U. S. Army Readiness Group Rocky MIN
ATTN: Engineer Team
Denver, Colorado 80240

Chief, U. S. Army Readiness Group Shilling Manor
ATTN: Engineer Team/Bldg 310, Salina Airport Industrial CTR

Salina, Kansas 67401

Chief, U. S. Army Readiness Group Douglas
ATTN: Engineer Team
Fort Douglas, Utah 84113

Chief, U. S. Army Readiness Group Los Angeles

ATTIN: Engineer Team
Fort MacArthur, California 90731

Chief, U. 5. Army Readiness Group PSF
ATIN: Engineer Team
Presidio of San Francisco, California 94029

Chief, U. S. Army Readiness Group Lewis
ATIN: Engineer Team
Fort Lewis, Washington 98433

o



No. of
Address Copies

Army (Continued)

U. S. Army Quartermaster School 1
ATTN: Engineer Officer
Fort Lee, Virginia 23801

Commandant, U, S. Army Special Warfare School 1
ATTN: Engineer Officer
Fort Bragg, North Carolina 28307

Commander, U. S. Army Training and Doctrine Command 1
Institute of Nuclear Studies
Fort Bliss, Texas 79916

Commandant Army War College L
ATTN: Library
Carlisle Barracks, Pennsylvania 17013

Commander -in-Chief, United States Army, Pacific 1
ATTN: GPEN
APO San Francisco 96558

Commander-in-Chief, U. S. Army, Europe 1
ATIN: The Engineer
APO New York 09403

Commander, United States Army, Alaska 1
ATTN: Engineer
APO San Francisco 98749

Commander, United States Army, South 1
ATTN: Engineer
APO New York 09834

Commander, Eighth U, S. Army 1
ATTN: EAEN
APO San Francisco 96301

Commander, V Corps 1
_ATTN: _Engineer
APO New York 09079

Commander, VII Corps 1
ATIN: Engineer
APO New York 09107



No. of

Address Copies
Navy
Commanding Officer, Naval Intelligence Support Center 1
4301 Suitland Road
Washington, D. C. 20390
Commander, Naval Facilities Engineering Command
Navy Department
ATTN: NFAC-03 2
NFAC-OU 2
Code 062 1
Washington, D. C. 22332
Chief, Combat Service Support Division 1
Marine Corps Landing Force Development Center
Marine Corps Schools
Quantico, Virginia 22134
Commander-in-Chief, Fleet Marine Force, Pacific 1l
ATTN: Engineer
FPO San Francisco 96110
Air Force
Director of Civil Engineering, Headquarters, U, S. Air Force
ATTN: AFOCE-KA 2
AFOCE-GC 1
Washington, D. C. 20333
Commander, Tactical Air Command, U. S. Air Force 1
ATTN: DEPL
Langley Air Force Base, Virginia 23365
Commander, U. S. Readiness Command 1
ATTN: Engineer, J4
MeDill Air Force Base, Florida 33608
DCS/Research and Development, Headquarters, U, S. Air Force 1
ATTN: (AFRSTC) Astronautics Division
Washington, D. C. 20330
Director of Civil Engineering (SCOC) 1
Headquarters, Air Force Systems Command
Andrews Air Force Base, Washington, D. C. 20331
Commander, Air Force Weapons Laboratory 2

ATTN: WLCT
Kirtland Air Force Base, New Mexico 87117



Address

No. of
Copies

Department of Defense

Commander-in-Chief, Pacific Air Forces
ATTN: DCE
APO San Francisco 96553

Commander, Air Force Civil Engineering Center
Tyndall Air Force Base, Florida 32401

Commander~in-Chief, Pacific
ATTN: Jh
APO San Francisco 96558

Commander-in-Chief, Europe
ATIN: Jh
APO New York 09128

Commander-in-Chief, Alaska
ATTN: Jh
APO Seattle 98742

Commander-in-Chief, South
ATTN: Jh
Quarry Heights, Canal Zone

Director, Defense Intelligence Agency, Department of Defense
ATTN: DS-LA2

Washington, D. C. 20310

Defense Documentation Center, Cameron Station
ATTN: Mr. Myer Kahn

Alexandria, Virginia 22314

Miscellaneous

U. S. Govermment Printing Office
Division of Public Documents
ATTN: Library

Washington, D. C. 20401

‘Library of Congress, Documents Expediting Project
Washington, D. C. 20540
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Non-Governmental
General Research Corporation 1
ATTN: Library
Westgate Research Park
McLean, Virginia 22101
TACTEC 1
Battelle Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201
Engineering Societies Library 1
ATTN: Miss Anne Mott, Acquisitions Librarian
345 East L7th St.
New York, N. Y. 10017
Stanford Research Institute
ATTN: Mr. John J. Emanski 1
Director, Naval War Research Center 1
Menlo Park, California 94025
Massachusetts Institute of Technology 2

ATTN: Soil Engineering Library, Room 1-334
Cambridge, Massachusetts 02139

11



Unclassified

Security Classification
R —

DOCUMENT CONTROL DATA-R&D

(Security classification of title, body of ab t and indexi, ion muat be d when the 11 report 13 cl itied)
1. ORIGINATING ACTIVITY (Corporate author) 28. REPORTY SECURITY CLASSIFICATION
U. 8. Army Engineer Waterways Experiment Statlon Unclassified
Vicksburg, Miss. 2b. GROUP

3. REPORT TITLE

APPFLICATION OF FIELD AVAILABLE MATERIALS TO FORTIFICATIONS

4. DESCRIPTIVE NOTES (Type of report end inclusive dates)

Final report

8. AUTHOR(S) (Firat name, middle initial, last name)

G. Lee Carre

6. REPORT DATE 78, TOTAL NO. OF PAGES 7b. NO. OF REFS
May 1974 h L0
8a. CONTRACT OR GRANT NO. 98, ORIGINATOR'S REPORT NUMBER(S)
b prosecT no.  LABBLTITDBOS Technical Report N-Th- 4
c. Task ll» [N .?'T:!'E.:OI'ISPORY NO(S) (Any other numbers that may be assigned
i Work Unit 002

10. DISTRIBUTION STATEMENT

Approved for public release; distribution unlimited.

11. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Office, Chief of Engineers, U. S. Army
Washington, D. C.

13. ABSTRACT
This report presents the results of an investigation conducted to collect, document,
and evaluate date on field fortifications constructed from materials normally used in
other military applications. Information was collected from numerous sources includ-
ing returning troop units, "lessons learned” reports, periodicals, design drawings,
photogrephs, ete. As a result of reviewing the collected data, it was appsrent that
materials such as landing mats, shipping containers, U-shaped steel pickets, POL
drums, culvert pipe sections, and ground membranes had widespread application in a
variety of troop-type construction. Examples were found of protective structures
which, instead of providing protection, probably were s hazard to occupants. Two of
the materials, MBAl landing mat and U-shaped steel pickets, were commonly used as
beams to support sandbag roof cover for protective structures. Laboratory tests
were conducted to develop design criteria for the use of landing mat and pickets
when used as roof elements. Recommendatlons are made as to the proper use of these
two (and other) materials, and suggestions are offered which should improve their
future use if employed in similar aepplications.

DD 2. 1473 susicn et cee e Treteseitied

Security Classification




Unclassified

Security Classification

4. KEY WORDS LINK A LINK B LINK C
ROLE wT ROLE wT ROLE wT
Expedient protective devices
Fortifications
Landing mats
Military facilities
Protective structures
Steel pickets
Unclassified

Security Classification




In accordance with ER 70-2-3, paragraph 6c(1)(dp),
dated 15 February 1973, a facsimile catalog card
in Library of Congress format 1s reproduced below.

Carre, G lee

Application of field available materials to fortifica-
tions, by G. L. Carre. Vicksburg, U. S. Army Engineer
Waterways Experiment Station, 1975».

1 v. (various pegings) 1llus. 27 cm. (U. S. Water=
ways Experiment Station. Technical report N-Th-4)

Sponsored by Office, Chief of Engineers, U. S. Army,
Project LAGGLTITD8YS, Work Unit 002, Task L.

Includes bibliography.

l. Expedient protective devices. 2. Fortifications.
3. Landing mats. U4, Military facilities. 5. Protective
structures. 6. Steel pickets. I. U. S. Army. Corps
of Englneers. (Series: U. S. Waterways Experiment
Station, Vicksburg, Miss. Technical report N-Th-4)
TAT.W34% no.N-Th=k






